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PURPOSE: To prevent the OSF secular change of a silicon single crystal by Czochralski method. 
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the internal surface is 40-500ppmw in average concn. from the internal surface to 30jim depth, 
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direction is <40ppmw in average concn. from the internal surface to 30jjxn depth is used, Al is doped to 
produce a silicon single crystal having the same Al concn. as the case that the quartz glass crucible is 
used. 
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* NOTICES * 

JPO and NCXPX are not responsible for any 
damages caused by the use of this translation 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] In the manufacture approach of the silicon single crystal by the Czochrlski method, average 
concentration 40 - 500ppmw, and 30 micrometers are exceeded for aluminum concentration in the depth 
direction from the internal surface of a quartz-glass crucible in 30 micrometers from an internal surface, 
average concentration to 1mm is set to less than 40 ppmws, and it is the average concentration from an 
internal surface to an outside surface about the concentration of Cu. The manufacture approach of the silicon 
single crystal characterized by using the quartz-glass crucible which is 0.5 or less ppbws. 
[Claim 2] It is the manufacture approach of the N type silicon single crystal by the Czochrlski method, and 
average concentration 40 - SOOppmw, and 30 micrometers are exceeded for aluminum concentration in the 
depth direction from the internal surface of a quartz-glass crucible in 30 micrometers from an internal 
surface, average concentration to 1mm is set to less than 40 ppmws, and it is the average concentration from 
an internal surface to an outside surface about the concentration of Cu. The manufacture approach of the N 
type silicon single crystal characterized by using the quartz-glass crucible which is 0.5 or less ppbws. 
[Claim 3] The doping agent in the manufacture approach of the N type silicon single crystal by the 
Czochrlski method is the manufacture approach of the silicon single crystal according to claim 2 
characterized by being P (Lynn). 

[Claim 4] In the quartz-glass crucible used for manufacture of the silicon single crystal by the Czochrlski 
method, average concentration 40 - SOOppmw, and 30 micrometers are exceeded for aluminum 
concentration in the depth direction from the internal surface of a quartz-glass crucible in 30 micrometers 
from an internal surface, average concentration to 1mm is set to less than 40 ppmws, and it is the average 
concentration from an internal surface to an outside surface about the concentration of Cu. Quartz-glass 
crucible characterized by being 0.5 or less ppbws. 

[Claim 5] The manufacture approach of the silicon single crystal characterized by doping aluminum in the 
manufacture approach of the silicon single crystal by the Czochrlski method so that the silicon single crystal 
which is the same aluminum concentration as the case where a quartz-glass crucible according to claim 4 is 
used may be manufactured in case aluminum concentration in the depth direction from the internal surface 
of a quartz-glass crucible uses the quartz-glass crucible which is less than 40 ppmw of average concentration 
in the range of 30 micrometers from an internal surface. 

[Claim 6] the manufacture approach of the silicon single crystal according to claim 5 characterize by to 
compute by find the aluminum weight W elute in silicon melt from the crucible ask for the range of the 
amount of aluminum to dope from a bottom type in the manufacture approach of the silicon single crystal by 
the Czochrlski method in case aluminum concentration in the depth direction from the internal surface of a 
quartz glass crucible use the quartz glass crucible which be less than 40 ppmw of average concentration in 
the range of 30 micrometers from an internal surface . 

The consistency C of the elution thickness rho:quartz-glass crucible of the touch-area t:quartz-glass crucible 
of W=AxtxrhoxC however the aluminum weight Aisilicon melt eluted in silicon melt from Wxrucible, and 
a quartz-glass crucible: Surface aluminum concentration of a quartz-glass crucible 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the quartz-glass crucible used for the manufacture 

approach of a silicon single crystal and this by the Czochrlski method. 

[0002] 

[Description of the Prior Art] With the Czochrlski method (Czochralski method), the so-called oxidation 
induction stacking fault (henceforth OSF) may occur in the silicon single crystal which was able to be pulled 
up from the silicon melt in a quartz-glass crucible. In order for this OSF to bring about various failures in 
subsequent integrated-circuit-device manufacture and to reduce the manufacture yield of an integrated 
circuit device remarkably, a silicon single crystal which OSF does not generate completely is desired. In 
recent years, it can be told by high grade-ization of a use quartz-glass crucible etc. that generating of OSF is 
decreasing considerably to high-grade-izing of raw material slack polycrystalline silicon, high-grade-izing 
of the interior material of a furnace, an improvement of raising conditions, and a pan. 
[0003] However, an N type silicon single crystal (generally with an N type silicon single crystal) It sets to 
say the silicon single crystal which doped the dopant of V groups, such as P, Sb, and As. In spite of having 
not accepted generating of OSF at all by initial OSF inspection after crystal raising When it saved in 
ordinary temperature in the state of the ingot for a long period of time (for example, one month), the 
interesting phenomenon (henceforth OSF aging) said that OSF may occur frequently by subsequent OSF 
inspection was discovered. The minute impurities with which this is contained in a silicon single crystal 
were considered for being gradually spread during ordinary temperature preservation, condensing, and 
forming the generating nucleus of OSF. Then, when a silicon single crystal ingot was saved, it proposed at a 
header and the point that it was solvable by carrying out cold storage or carrying out cutting processing at an 
early stage (publication number No, 58800 [ five to ]). 

[0004] However, this invention proposed previously is a technique which controls OSF aging to the last, and 
in order to obtain the N type silicon single crystal which does not start OSF aging and which OSF does not 
generate completely, it must remove the cause of making OSF aging starting. Moreover, by invention 
proposed previously, cost starts carrying out cold storage and a big problem arises in production planning or 
wafer Conservation Act by carrying out early cutting processing. 
[0005] 

[Problem(s) to be Solved by the Invention] Even if it carries out the mothball of the technical problem which 
this invention tends to solve in metaphor ordinary temperature in view of the above-mentioned trouble, it is 
to obtain the N type silicon single crystal by the Czochrlski method which OSF aging does not happen' 
namely, OSF does not generate completely. 
[0006] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, this invention 
person observed the generation source of the metal impurity first introduced into the silicon single crystal by 
the Czochrlski method. Although various things were examined as a generation source of an impurity until 
now, since it pulled up with raw material polycrystalline silicon and high grade-ization of internal insulation 
progressed in recent years, although it is a minute amount, it turned out that it is in the situation that the 
quartz-glass crucibles to which the impurity is included and an internal -surface layer is eluted in silicon melt 
are the main sources of an impurity. Then, this invention person investigated various relation between OSF 
aging and the dross inclusion of the used quartz-glass crucible. Consequently, with lCu concentration, since 
there is forward correlation, average concentration this element That it being necessary to be 0.5 or less 
ppbws and 2aluminum are required, and should not just only be contained the early stages of raising — the 
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thing of an initial complement which the whole quantity needs to melt mostly, and 3 — about the impurity 
which especially the thing for which said these two conditions are satisfied was important, and others 
investigated by the concentration in the quartz-glass crucible generally used with the current Czochrlski 
method (1 or less ppmw of impurity element each), it found out having not correlated. 
[0007] Then, this invention person does not say that what is necessary is just only the thing of a high grade, 
makes it reduction-ize about the average concentration of 1 Cu to the conventional quartz-glass crucible, 
suggests using the quartz-glass crucible made into high concentration only [ near the internal surface of a 
crucible ] about the concentration of 2aluminum, and came to complete this invention. 
[0008] A deer is carried out. The summary of this invention the concentration of aluminum in 30 
micrometers from an internal surface Average concentration 40 - 500ppmw, 30 micrometers is exceeded, 
average concentration to 1mm is set to less than 40 ppmws, and it is the average concentration from an 
internal surface to an outside surface about the concentration of Cu. It is the quartz-glass crucible 
characterized by being referred to as 0.5 or less ppbws. And it is a thing called the manufacture approach of 
the N type silicon single crystal characterized by using this quartz-glass crucible in the approach of 
manufacturing an N type silicon single crystal, with the Czochrlski method. Moreover, it sets to the 
manufacture approach of the silicon single crystal by the Czochrlski method. In case aluminum 
concentration in the depth direction from the internal surface of a quartz-glass crucible uses the quartz-glass 
crucible which is less than 40 ppmw of average concentration in the range of 30 micrometers from an 
internal surface This aluminum concentration in 30 micrometers from an internal surface Average 
concentration 40 - SOOppmw, As the silicon single crystal which is the same aluminum concentration as the 
case where the quartz-glass crucible which exceeded 30 micrometers and set average concentration to 1mm 
to less than 40 ppmws is used is manufactured, it is a thing called the manufacture approach of the silicon 
single crystal characterized by doping aluminum. This is the manufacture approach of the silicon single 
crystal specifically characterized by computing by finding the aluminum weight W eluted in silicon melt 
from the crucible asked for the range of the amount of aluminum to dope from a bottom type (I) 
W=AxtxrhoxC... (1) 

However, the consistency C of the elution thickness rho: quartz-glass crucible of the touch-area t.quartz- 
glass crucible of the aluminum weight A:silicon melt eluted in silicon melt from Wxrucible, and a quartz- 
glass crucible: Surface aluminum concentration of a quartz-glass crucible [0009] It explains to a detail 
further about this invention below. High grade-ization will be attained by the time the result satisfied mostly 
is obtained, in order for the impurity level of the conventional quartz-glass crucible to prevent generating of 
the first stage OSF (refer to Table 1). However, OSF aging in an N type silicon single crystal cannot be 
prevented. So, in this invention, manufacture of the N type silicon single crystal with which OSF aging does 
not happen is enabled by attaining high grade-ization about Cu to the conventional quartz-glass crucible, and 
considering as high concentration only [ near the crucible internal surface 1 about aluminum 
[0010] 

[Function] In order to prevent OSF aging so that drawing 1 may show, it is necessary to decrease the 
average concentration of Cu. However, average concentration of Cu It turns out that OSF aging may happen 
also as a high grade extremely with 0.5 or less ppbws. Then, it turned out that aluminum concentration and 
OSF aging of an inner surface in a quartz-glass crucible have negative correlation, and there is an operation 
whose aluminum controls OSF aging as shown in the place and drawing 2 which were further investigated 
in the detail. The theory of this phenomenon is the average concentration of Cu, in order to become like 
dra wing 3 and to prevent OSF aging completely, when the result of OSF aging and the relation of 
aluminum-Cu concentration are investigated although it is not clear for the moment. 40 or more ppmws, 
then a good thing became clear the concentration of 0.5 or less ppbws and aluminum. 
[001 1] This means that the specified quantity, then the N type silicon single crystal which does not start 
OSF aging completely are obtained in the amount of aluminum which the amount of Cu in an N type silicon 
single crystal is decreased, and the diffusion and the amount of condensation are decreased, and controls 
this. So, in this invention, when did not decrease the impurity of a quartz-glass crucible uniformly, high 
purification was measured about Cu (0.5ppbw following), and it maintained at constant value about 
aluminum or the quartz crucible did not contain such aluminum, we decided to dope aluminum for 
compensation of the part intentionally. However, as for aluminum, in N type silicon single crystal 
manufacture, it is not desirable to exist so much from problems, such as resistance control, in order to act as 
a p-type dopant to a silicon single crystal. Therefore, it is necessary to hold down to the limit which does not 
have a bad influence on N type silicon single crystal manufacture, therefore it good for the depth direction 
about aluminum 40 - 500ppmw and to exceed 50 - 150ppmw and 30 micrometers preferably, and to keep it 
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desirable to 10 or less ppmws extent less than 40 ppmw of average concentration in the part to 1mm with the 
average concentration to 30 micrometers, from an internal surface, moreover, the case where a quartz- glass 
crucible does not contain such aluminum, but the average concentration of aluminum is less than 40 ppmws 
— **** (for example, a synthetic quartz crucible, the thing which etched the internal-surface segregation 
layer of a crucible conventionally (refer to JP,63-166791,A).) — we decided to dope aluminum intentionally 
conventionally at the internal surface of a quartz crucible that a difference with the concentration (40 - 
500ppmw) of aluminum by which segregation content is carried out should be compensated. In addition, in 
the range of the concentration which a quartz-glass crucible contains conventionally about impurities other 
than Cu and aluminum at this invention, since OSF aging and correlation are not seen, although not asked 
[ that high grade-ization is further measured as they are a quartz-glass crucible and this level conventionally, 
and ], it is desirable that it is a high grade. 

[0012] Here, about the content concentration of Cu, the concentration in the whole quartz-glass crucible 
poses a problem, and the concentration in the quartz-glass crucible internal-surface layer which dissolves by 
single crystal raising termination with the Czochrlski method, and distribution pose a problem about 
aluminum. Although it is not spread in raising of the single crystal by the Czochrlski method, and within a 
quartz-glass crucible and change does not arise in the content concentration distribution before and after use 
of a quartz-glass crucible about aluminum, Cu is diffused within a quartz-glass crucible, and it is before and 
after use of a quartz-glass crucible, and is because concentration distribution changes. Therefore, although 
what is necessary is to segregate only in a quartz-glass crucible internal -surface layer about aluminum in 
order to attain the purpose of this invention, it is necessary to reduce the concentration of the whole quartz- 
glass crucible about Cu (refer to JP,4- 108683, A). 

[0013] Next, the process of the quartz-glass crucible of this invention is described. In order to have high- 
grade[ super-]-ized the conventional quartz-glass crucible (product made from a natural quartz), the 
aluminum deposited during crucible melting needed to be removed in the internal-surface layer of a 
crucible. This is as being indicated by JP, 63-1 66791, A. Since the cause of an internal-surface segregation 
was unknown, it could not but remove later, without the ability avoiding generating. Thus, as a process of 
the high grade quartz-glass crucible used for the Czochralski method, generally living rock English raw 
material powder is high-grade-ized, and removing the element which carries out surface segregation during 
shaping melting at a back process, and high-grade[ super-]-izing is known, this invention person made the 
living rock English glass crucible of a high grade as an experiment as mentioned above infinite. 
Furthermore, the synthetic quartz glass crucible which is a high grade was also prepared, and the N type 
silicon single crystal was pulled up. Then, as a result of are contrary to anticipation, discovering that these 
crucibles have damage in OSF aging rather and studying the reason, the aluminum deposited on an internal- 
surface layer contributes to control of OSF aging, and it found out that it was better to leave a crucible. 
Furthermore, before what is necessary's not being just not to be simply, being in the place of less than about 
30 micrometers of a surface and starting raising of a single crystal, the knowledge of having shifted to 
silicon melt was carried out. Although it is required about other elements to be a high grade, of course, as a 
generality, the direction of a high grade does not say that it is good, and especially Cu Although that they are 
0.5 or less ppbws manufactures an N type silicon single crystal, it found that they were indispensable 
conditions. 

[0014] In the ambient atmosphere which contains a halogen after fluoric acid and a nitric acid wash natural 
Xtal powder (for example, mixed ambient atmosphere of HC1 and C12) From 1,000 degrees C If it heats at 
1,300 degrees C and washes by fluoric acid further again, Cu concentration It becomes the high grade Xtal 
powder of 0.3 or less ppbws. At this time, 3b group elements like aluminum do not decrease in number. For 
example, even if aluminum processes the raw material which is 12ppmw(s) before said processing, the 
concentration of aluminum does not change. It is the element with which especially alkali metal, Cu, Fe, 
nickel, etc. are purified. It fabricates in the mold which rotates this high grade Xtal powder around vertical 
axes, and if melting vitrification is heated and carried out from the inside, a quartz-glass crucible will be 
obtained. A crucible front face If a crucible is manufactured at about 2,200 degrees C, aluminum average 
concentration of 30 micrometers will be condensed from an internal surface to 50ppmw extent. If heating is 
continued 5 minutes or more at 2,300 degrees C, aluminum concentration will increase gradually, and it is 
300ppmw. It reaches by extent. If heating becomes in 30 minutes or more, probably because aluminum will 
be spread inside, aluminum concentration of a place deep 40 micrometers or more also increases, and the 
effectiveness of this invention is not demonstrated enough. Since the amount of charges changes according 
to the aperture of a crucible and the required amount of surface segregation also changes, it is necessary to 
optimize the temperature and time amount of crucible melting. 
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[0015] In this invention, aluminum of a desired amount is incorporated by the molten metal even before 
raising initiation of a single crystal, and since it is the need that this concentration does not increase 
extremely after that, aluminum needs to be concentrating on less than about 30 micrometers of inner surface 
layers which a quartz crucible dissolves before silicon single crystal raising initiation. In this way, although 
the quartz crucible which aluminum segregated in about 30 micrometers of inner surface layers of this 
invention can be obtained, since the segregation internal surface of a quartz-glass crucible needs to be 
dissolving to the thickness even before starting raising of a single crystal when thick although the thickness 
of a segregation layer does not care about a part thinner than 30 micrometers, accommodation of 
lengthening dissolution time amount of polycrystalline silicon slightly is needed. What is necessary is in 
short, just to dissolve all segregation layers by raising initiation of a single crystal. 

[0016] Moreover, in the living rock English glass crucible which removed all the surface segregation that 
does not have the segregation of aluminum in an internal surface, and the synthetic quartz glass crucible to 
which only less than 40 ppmws contain aluminum with the average concentration to 30 micrometers in the 
depth direction primarily, the quartz-glass crucible of this invention can also be manufactured by attaching 
the layer which contained aluminum of a desired amount in the internal surface by the doping method. Since 
the coating film does not exfoliate at this time, about membranous thickness, about 5 micrometers is 
desirable. In case it is filled up with 1 polycrystal raw material into a quartz-glass crucible, after the method 
of putting in aluminum doping agent to the bottom of this crucible and 2 silicon raw materials dissolving 
and becoming melt as a doping method, there are two kinds of approaches with the approach of supplying 
using doping agent injection equipment. It is better to put in the doping agent to the bottom of a quartz-glass 
crucible at the time of raw material restoration of 1, since powder will disperse if powdered aluminum is 
suitable as a doping agent since the dissolution is also quick, and it supplies with doping agent injection 
equipment. 

[0017] Calculation of aluminum weight which a dope takes is performed by the following approaches, 
aluminum weight eluted in silicon melt from crucible is W=AxtxrhoxC (1) 

It is computed by carrying out. however, W: - the surface aluminum concentration of the consistency 
C:quartz-glass crucible of the elution thickness rho: quartz-glass crucible of the touch-area t:quartz-glass 
crucible of the aluminum weight A:silicon melt eluted in silicon melt from crucible, and a quartz-glass 
crucible - here ~ t= 30 micrometers and C - 40 - SOOppmw then, the depth direction from an internal 
surface - the aluminum average concentration 40 to 30 micrometers - 500ppmw it is - the range of 
aluminum weight eluted in silicon melt from crucible is called for. aluminum weight which a dope takes 
from this value is calculated. 

[0018] In addition, since the ratio of ******** and the molten-bath volume will change if the aperture of a 
quartz-glass crucible changes, it cannot be overemphasized that a design change is carried out so that the 
concentration of aluminum in a molten bath may be a predetermined value. Moreover, even if it uses the 
quartz-glass crucible of this invention not only for raising of an N type silicon single crystal but for raising 
of a P type silicon single crystal, it does not produce un-arranging at all. 
[0019] 

[Example] Hereafter, the example of this invention is explained per the example of representation. 
(Examples 1 and 2, examples 1 and 2 of a comparison) Four kinds of quartz-glass crucibles (18"phi) were 
prepared first. Two are the quartz-glass crucible of this invention, and one of them is HC1 and C12. High 
grade Xtal powder processed at / 1,200 degree C among the mixed ambient atmosphere The crucible which 
carried out melting vitrification and which was manufactured at 2,230 degrees C (example 1 : those with 
internal-surface layer aluminum segregation, Cu<=0.5ppb), The crucible (example 2) and another living 
rock English glass crucible of the former two (the example 1 of a comparison: those with internal-surface 
layer aluminum segregation, Cu>0.5ppb) to which another carried out the coat of the aluminum dope silica 
to the internal surface of a synthetic quartz glass crucible with the sol gel process, It is a synthetic quartz 
glass crucible (the example 2 of a comparison: internal-surface layer aluminum segregation nothing, 
Cu<0.5ppb). Such content high impurity concentration was shown in Table 1. 

[0020] In addition, measurement of aluminum concentration in a quartz-glass crucible was eluted [ internal 
surface ] in 30 micrometers in thickness in fluoric acid 38%, measured aluminum and Si in this solution by 
atomic absorption spectrophotometry, and asked for aluminum concentration in 30 micrometers in thickness 
by count. Furthermore, 1mm in thickness of a crucible internal surface was started, and it asked for the bulk 
concentration of aluminum about the sample which removed 30 micrometers of a front face by fluoric acid. 
Moreover, measurement of Cu, B, nickel, Fe, Cr, Na, K, and Li was asked with the average concentration 
about all the samples included from a crucible internal surface to an outside surface. 
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[0021] 
[Table 1 ] 
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[0022] Using said four kinds of quartz-glass crucibles, based on the general Czochrlski method, the N type 
silicon single crystal (60kg charge of raw material polycrystalline silicon, 45kg single crystal raising, P 
dope, the diameter of 6 inches, bearing <100>) was pulled up, and it investigated how an OSF consistency 
would change with time, respectively. In addition, in order to remove the effect of an impurity based on the 
reason of those other than a quartz-glass crucible, the super-high grade article was used about raw material 
polycrystalline silicon and the interior material of a furnace. 

[0023] and four sorts of each silicon single crystal ingots which were able to be pulled up from said four 
kinds of quartz-glass crucibles are pulled up, and it is immediately shown in drawing 4 the back - as — five 
blocks - dividing - blocks 1, 2, 3, 4, and 5 - it was alike, respectively, the following processing was 
performed, and the OSF consistency was measured. 

[0024] from 800 degree C after slicing to 2mm thickness immediately after division and carrying out mirror 
plane processing of the front face about block 1 a temperature up is carried out by 10 degrees C of 
temperature gradients, and min to 1 ,200 degrees C 1 ,200 degree C - setting - sentiment 02 The bottom 
of a condition for 100 minutes - holding - subsequently - temperature gradient 1.5 degrees C / min The 
temperature was lowered at 800 degrees C, and, subsequently it cooled and took out to ordinary 
temperature. Then, fluoric acid removed the oxide film, it dipped for 2 minutes into SEKOETCHINGU 
liquid, SEKOETCHINGU was performed, and the OSF consistency was measured with the optical 
microscope. Data were made into the MAX value of total measured value, and made this the initial value of 
the generating consistency of OSF. 

[0025] About blocks 2, 3, 4, and 5, after slicing blocks 2, 3, 4, and 5 to 2mm thickness after two weeks, four 
weeks, and six-week neglect, respectively with ordinary temperature (23 degrees C) and carrying out mirror 
plane processing of the front face, the same processing as block 1 was carried out, and the generating 
consistency of OSF was measured. And in each, the MAX value of total measured value was used as data, 
and what plotted the value which deducted the initial value of an OSF generating consistency from this 
value as time series data was shown in drawing 5 . 

[0026] (Example 3) in order to use the synthetic quartz glass crucible (example 2 of a comparison) whose 
aluminum average concentration to 30 micrometers is less than 40 ppmws in the depth direction from an 
internal surface - first - the aluminum average concentration 40 - 500ppmw it is — the aluminum weight W 
eluted in silicon melt from crucible is computed. When 55kg silicon melt is held by 18" quartz crucible, it 
sets at an above-mentioned ceremony (1). Elution thickness [ the touch area 2 of A= 3218.82cm, and ] of t= 
30 micrometers = 3x10 to 3 cm, supposing it considers as consistency rho=2.3 g/cm3 and is aluminum 
concentration C=40ppmw=4xl0-5 further - W=AxtxrhoxC= - 0.89mg will be computed with W= 1 1.1 3mg 
again, supposing it is aluminum concentration C=500ppmw =5x10-4. That is, the crucible whose surface 
aluminum concentration is 40 - 500ppmw showed that the range of the aluminum weight W eluted in silicon 
melt was about 0.89mg - 1 1.1 3mg. Since synthetic quartz glass does not have the segregation of aluminum 
as above-mentioned, what is necessary will be just to throw in the high grade powder of aluminum 
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equivalent to the weight of this range in a synthetic quartz glass crucible (example 2 of a comparison). 
[0027] N type OSF aging was beforehand seen whether arise into the crystal which pulled up completely 
like the example 2 of a comparison except having doped high grade aluminum(configuration: powder and 
purity:99.99 %, main dross-inclusion: Si2x 10-4%, Cu 2xl0-4%)4mg in the synthetic quartz glass crucible 
(Cu<0.5ppb) with raw material polycrystalline silicon. 

[0028] Although growth of a large OSF consistency was seen by OSF inspection four weeks after in the 
examples 1 and 2 of a comparison so that drawing 5 might show, growth of OSF is not seen at all by 
inspection six weeks after as the crystal by the quartz-glass crucible (examples 1 and 2) of this invention. 
Especially, as the crystal of a synthetic quartz glass crucible (example 2 of a comparison), although there is 
little Cu concentration as shown in the data of Table 1, growth of OSF is seen. Moreover, in the phase which 
passed for six weeks, when aluminum is conventionally doped just like a crucible, unlike the example 2 of a 
comparison which similarly uses a crucible as synthetic quartz and by which aluminum is not doped, OSF 
aging does not happen at all, so that drawing 6 may show. 
[0029] 

[Effect of the Invention] According to the manufacture approach of the silicon single crystal of this 
invention, and the quartz-glass crucible, OSF aging of the N type silicon single crystal by the Czochrlski 
method can be prevented completely. Therefore, since [ when the manufacture yield of a silicon single 
crystal improves as a result ] improvement in the manufacture yield of an integrated circuit device is 
measured, it ** to reduction of cost. Preservation of an N type silicon single crystal is still easier, and since 
reduction of storage cost and proper product inventory control can be performed, production planning also 
becomes easy. 
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* NOTICES * 

JPO and NCIPI are not: responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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